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t- , ~.,. , . . ' " _ ,:. B~.~ed ",6n . th'e ;: O:bser'"e'd' "·temp~r:ature· :'gradient wi thin the ' cell when 
.:'" .: .: f~rin·~~~· · : i·~~ ~·:~~;~I·~:S . ::·~r~e~per~tu~e :o/ ~io~c· W~S~~Si:~~ed .. ~o··· the 
, :. ····· · ·· ·h~d~a~~ <~a~~·le~'.: ·~~ ·.:~h~·S~.::' · ~·~~e~i~~~~S. ~ .. : .Aithd~9h t~~S : ,e~~·~mate . 
': ... ; . ' , , , . . , . ... , .. ' . . '. ',: ' . . . ." 
':· inaY: ·b'e . .' in~.~Fr·6r : by '. a·s . mUGho "as, t~o .degr~es, ' :i t· .j.s df ' l{ttl'E~ ' . 
'.'~,: "': .' ~ ' :~ " ••• ' ~.""" ' ~ : I "" ',' " • ' " •. 
. ... : :., ':' . :~i~nit1c~~c~;· : siri~e. · · the ;·-finai · caic~la'1:iori's C;;fthe .. : hyd·rate/ic~ . I:, . 
'; '. ,,'., ; ><: ;;Ei~~ ;';;~rr~;~A~+~ :,o .,{~; o~~~ {,~.e r~n51~ :-~i . ; . ·, ..•. ,,";- " .'',' '.' ,.,' 
"":'/.,>~' .:'.> . .' ..... ':. ..... ;:.';,,".:::": The ' above' ass'elnbly,- ~a~·; housed :·in .a · cylindri:cat .plexi-· .. ... . . .. . 
.' . 
! 
. ;.' .1 
. :: i . 
/0.:':--1:· ' .. :,::.:., .... .. ' .,.:~ .. · · :;~ .. · ..-· · ·: ~·: : <y · :-:·;I ·~ ' ···-·,'·: ·~ ~ - ·· ~. ·~ ··' :·· : ... :.'.-;.:: .... : .. ~:(:: ~ .< ..... ?~:-.. : ...... ,.:~ .'~;. : .. : ... ,: .~~.',;.:'~~ .. ~ .... :: .. ~ .. , .. #.~ / . . . . ..... : .. :~: : ~' '. 
">.:;'1':.: ,.;.,: .; .;.'. :-:--. .-' ··.gla~s ._ ,tube .: ( 6:·inmthicki .. :Jr; a .: ~cm. L·d .~ >. i :. O~·r.ing ·seale'd.· at . th~ · po:t,to.m·i:: .' . . ". 
,'C;l : ">':': ''.''f~~\~ , ,,i~~f.f{~~~ ,!~t:¥;:~d{ ,~t. ~he' ~op! py ' ~', ~es~"6~i: ;,·i '" .'!' , ,.' ,: ", ',' 
~'. : ',: '\.~. . : .'·:·. · ·. Through.' · the ·,·latte~. ·:pas~ed··:·.tli~ ·· ).iqriid .cool~nt' .to.·~: the ·: .. thermoelec~·: .:~: ',' '.' ,> 
: .. :'.:<:<.'.. . : .... > .. :. .. :>;:, .. :.' .... -' ':" .... ',':: '~ :-~ .::" :<';:'.' :. :"::.'\ ' .. '.:' : . . '.: .. ~ ... ' .:-':' ... ,/: ...... ' .... " ~ ' :~"'::'''~:'': .' :. -:, . :;': : ' ,.' 
'-'":." " , ' ' . ". '.. . trJ.'c·: mddule, · .... tne . ele·ct:t:~cal .. leads .. ·and ·. the . · vacuum·.por.t· ~ ·: A· .quar:tz· ........ '. ,. ' 
j~r ':,:,·:t~:hi:~b:ri:::::urr::pp:~~ :::: : ~ .. :::::~~:st:t=e:V:::ted ' .' .I;~ 
;:·.N~:;: '.: .. ' '.~ to ,;-::~~~·~n·~~.··:t~inp~·r:~.t~re,.·· 6·~~t~~.~: " 'iricrea~e : ~6o~i~~' p.~w.er· : ~~d: '. '. '.: .. : .:, .. ,:".:. > .' ::':' 
.~ :-:":~'.;.: . ' " ... . ... .. :~ . .'p~·e~~~{: ~~nd~~~~~i6~ .~ { :w~tei. ori ·· ·ilie ·: C~~I ·.,w~i-IS. · ,:./<.' .::: .... . '.:': ..... ..  '." : 
•. \ • .." ~ " . ., ' " ' 1 ' ~ , • ". • ' .' - .~. .. ' '. . ' " . ;..... ; f . . ' I . 
. " " :' ,, ~ .. :.' .. t ' ~~i ~ ... >~' , ~ ·t :':"::.:::',: ' ':"': . ,··:w " t' ".' , ',,'. ,"" '. " ,~ " ' . ~.,' •• :: :" • • •• : .:::;~.: : . '~ :;.' • .1 :,,:> 
:.,:.,"(:. :' . ',' " ~ .'.' ",.: :~ · ~·r:.·' ':.',' ... ~, .. ,.:,:. . . ':" ~. : .~_:,: ...... :,_.,.:.::.I' .. " " . . ';.:.,' , . ,\ .' . . W' • • ' / .... , •• ' ":, •• . " 
. .:::>~ : :-:";. ; .. ,;:. . . : . .':" .. \ ~I .. :;2 .:'~.:~: ' ':ni ~i~.l . Set~g .. . ~~~ . ~~.el~n\inarf·Metha~e ::.~Yd~at~ :Gro~t~· ., .'~' '- . 
. '.'.:; .. .. , . : ': .:.: .. '.,': ....... ~ .: .. .. :. ~ .. :\ .... :... . ::",'. ,:, .~ .": . ,,,>.::.: ............ --:: ... ' .. ,:: ... , .. :;: .. . . .' '., ,'.',. " ".::":.?; .. ' .: ': . , ...... , '. : .. .- .. . . . , .,," :. 
"'.:-.-: . ,, ' . . .:. " ... ' :In- the initial' .set'7up; ·.the ; reservoi.lr.·; c.ontaiI)ing t.h~:::::" : .... ,::: .. ": '.,:. ', ; ... 
:>'L};:: ,:. .,: . ,,' .:. :.:: ·a~~~;2·~i:~t·i~li~~~:·~~~~·r.: suP~{~.·:·~~.~·:· 1~~e~·t~·ci ~~ , "<in exten~fo~ :. ·~t~· :t~e : '., . 
::."~~~~;~:~d.'· '.::' " ':'. ~ :" ~.:' ' .. \ ~.: ... . \.:,.\ / ,: .. :: I., ~ :.: .... ~,: .. . ::.':~," , :. '. ' .: . ~ . ': . '::,"'.' :.'/1 .. ~ .. . . :.: ..... ' .... , •... ,' . ' 
, . . ''',. ".. .'~"'::' ~:'.;·: :: ." lj4- ,~;::. ·c.~~I?~·r.> t,~;~~~(conne.9~i~g : .~~ :~:~et,~an~ .:.;ga~ b.ottle ··:~().; ~7'··: ' . ":.: . . ',: I'> ' ~ 
T::; ... .•.  ,., .•... ~ , .•. +!1;~ ·';;~~if!~.!:.' ~~1~ , .~ri , ~*ta~~~~f~1it~e~l'~t;':~; re~~f+ .i: .:,< ' ,. . .: 
:: .  :~::!~:;:~. : . <~:~',. : ., .. :.".: ..  :; , , :'.~~f.~:~~~~J~ \ ·:~.f:~'.~:a.~:::~Y-~f:'. ;.'.: ' ~.:'~'~:~4~~~:.:.~~e ::: :e~~.~~ .~.-·~~ . ~ __ ~:wa~ted : . ,,; :.' .... ' .. ' ,.'~ ..( 
.: · ~}l?,'<.: · /~ : ~.> ;.' ;':-- ::-.. :.-~~~.e'~ , :.~#~~ :· th.E1:;~W.~ ;·~.~, .. ,r~~·~~~.i,~ .;' ,~" 0t.'-.c:;~ .. · p~p~~.~ : ~;aa, : ~~~:e..~. :.s,~~~pe~ ~' .. '" ...... . . ': .'.,: .... . 
:,. <~1.·'. ,:"".';¥~ . i~.~~~~~'·f~~t~d; ~~~~~f,: -?~~'l~~~~i~fO~~:~~;~ioii.~~ .""'.C ,:' .. ''., •. ,'. 
' ;.'~::>. :':: '.:. >. ,,, . .... : .... '. the·~ ·cel:l: s'~te·~··: ··.of :·;.the .. water , vapor: ,from ;the:: reservoir-,; ·. A super:- .. , .. .. : . . :. 'r : .'. 
" . 
~ ". : ' , . . .1 
, ., ,t:I:':~>:~,~ .:';~l':-~b&~~~~b.~\1\~~~·· .. , . : ' 
.. 
. " 
. · ·'':'~~~~<'~4;~J'~\~~~'1IW~~~·~U;,~{~~~.t ~ ~·~~~~tt~~~~~~~~·~'l~'~~~'~~" {':f; ~'~::1i~#~r.~~~..ixl~~tt~~;.:, ' \' .':. ' 
':, .' 
':. ( 
. \ ,', 
.; . 
.. ' , . 
.c .· .. / .' .. r . 
.' . 
: ,--
. ,' . 
." 
:~ ...... - --4 
. / - .... I,. ' . . " ... , ,. .' . ' ~ 
: hpur.S1, from. 'which .. a.n . ice , sample .' wa.s.'-ob~a~n!=d 
. '. I- . , " . '.' . .- .. .. : . 
- : ::t s~:::~:a:~:::::u:~::::t:::::I::~ qz; ~:e t::~::':on 
., .' .' 6f .: ~~t~.~~~ ·Ua~~ · .. ~r~~ :\~e .. ~~l:er .· vap.~f.".';':' l!~fOi:~u:~~t~±Y"r~is ' 
; . . " . : ::;.· , ' ·did~ot::~'?~dUr · ~~·.: .~ ~'t " ieas~' "ho't \~" a ·· n~tic~~ble':· exte~ti~· .' M~thane " .. ;: .' . 
.... :-' .: >< '; . ' , .. :',.... . . ~" . " . . , . ',:.:::. , .~" . ' , .: ' . .- ,:".: '.:" ', . .. . ';:''.\:' . "- .. ':., . . ": "" '/ 
.... : ... ;; ;': '\. '~':.': ':' .. :~~.~;~t~ : .~: ~. ::f~~~:~,d. " ,,~o~~.v~.r:.\ bY,: {n'Cl,~~l:o~ :,.~~.::~ethan~ :· ~n~\ .~~~ t~p: ': '. . ..-
" .. :, .. }/ .. > ... ~ ... ,-; :','.,: ~~r~a~e ' .. ~~ . thE\! .·: ~:.~ ·cryst~.~' .•. : .... :~hi:s .. p,~~.~e:s~ ;. ~~Ok;. fr7o~ .: ~~e~~~ .. " .. '.:: ::.', , "" 
~ '.' ~~. ,: .. ' ; ~.~ :. ::~.:./ " .. ",' h~ur, ~ ; J~. ·~:r.~t:·~~:; .~f~.: '::': . : . :~ ~~~,~;: ~.~~.~ .:~~: ~ ; . ~f·e·.~,:.~,~e .. ~ y f~:~~~.~FJlS \~~: ··Y·,.t ; ':. : ' .~ '.: .. ".,, ' : " 
"/ :.,', .:: .... '. '.;· · :" 'f~of[i:'"o~.6 :t~<~i5·o.C·:.· ~rid : . fr.6m .'·.i'6Q .:· p~~ L\to ·7(fo .::.psj,. .'·pfci:i.ecl':no · ·appa~.ent : .. : ' . . : '. "c.; 
..•.• , ..'> ';.· ~oi;-~Afi,~~i£~~: ~l'd~~H~,i~~~~jWL ; .. · ..•.. '. ,.: ' / ' ~" 'i, ': ' 
, " :~:. ' .. - :~><" ~; <"'It ' :~~~" : ilec~s·s.;i~y·; 'il·t;:thj,.·s ;' stag¢ ,to . est~blish'.: th.at ,:tHe. . -,,- , ;' .: ':.' " .... ", 
. '-i...;' . " .... "" .: :,' . .... ( : . ..... . :., '.~, . :'~ ;' .: :" . ..: . : .. ~ ::'. / '.:> .. .'. ' :'.,::. c" ; •• : ' .> .... '.: : .:: .:-,':. '., ::: "',;: , .,' '.' .. :' .... :.~ . . .. ; ' ~ .. '. :.,., .: ... . , .. : .:: .~~;~~r~~~:~.~.: ~~~~~n~~~. ~~r.~ .. · ~·~ .. :~a~~ . ~e~.~~~~ , '~~4ra~e ,: .. ~~Pl~~ .. ~ :.::: :T,~~~: . ; :, ,~,:,:: ~ '.': ... ': i . ' • 
. .. : .. ;1 ~a;s . i:irst.' ·lndicat.ed by .. ·it·s· ·. aI?t;eru::ai1ce~ ·, b~ing'. siridJar ~ 1::Q "paqked>' . . '. ~:~~; 
l . . :" . ~< . ' s'ho~":': ci·s ·:.· 4~~~r·~'~·~~··; ·b~· .D~~t-o~·· ~nc(·F~o.j~'·: (19.4~)· ' ... ::::,::A·s .. ~~ll'-! :i't·' ... :· ';· .',' " .. " .. ':: ~ ·it 
,' ; ,.;: . ; .. ~!.:.: . ~ " '"."' , ,' : ". ··I:.~' " 1 :" ~: '; . L : ' ~~ :· .: ' , , : .. '~' "', ', ' . .. .. ;.: ... 1 .. "., :_,., : .. : .... ~ . ', ' ,', ... 
". '>'/:'; · .·~r(e~:'f~.~~.i·nt~~t/: .. ~t .. ~.~~~~,~ .. :~·e.~~: ~~,~ .~\~.i~·'~ :·.:~f~.~~,:,~~;~i.~9 .. :Of. :t~.~. · ... ~ce, :. , .. ~;:~. ,. :" "::'" 
., .' .,,' ." .'. ·b~.lp,w, "and: j.d1ssob~ated ·,q~];y. :'after · the, temperatur,e .pr ·pressure · ." .. 
" . ,.' '. , ~ '~ :' .. : ~ ' :" >"::' ~ ::: ' ,"': . .: .\:'">:':-: " .. , "':'~~f :.-.:.;' ,;: ' · :.,.:, . ;. ,:.--.' .  ,~ ' :;' .. :f"'" >'. ,'.,.:" ~ :: '. /> .. . :,".';"''''''- .' . .. ... , . . "'>" " ,: -=":~ . 
.-' "" ;" " ·was ·. bhanqE!d ' sucl;( :th~t. th.e . ·. f,'orma.tj,brt:~Gdrid~tions . wE!re hO, l.ongE!r . '" .. 
I,. : ,,~ .. ,:': .'I ·':~ · ::·'· , ,": ' " ,:: .l ' ,: " ,""~"~"':·' ;:'·:·."· :.'~ .: .: ,: ........ ..... ."~' ': f , .. ~: . . : -: :.: .•. ' : ', ; :' ~'."~ ', .:--, .:: . " ' I' . .... ... . ~ .. , ~ , ,,. ,~ .. - ... .!.' .. , ...• ':" 
, ....... ': .. : .:,' ./,: ·s~t,i.sfi~4· ~:~ :; DissO.9±atiop ~ .w~~ .)art..i<?q,tar'~Yd~~at.~~;··; .with ·,· ~"e·l,eas~ , . .... :: . 
... ,'... ' .. : y::~~ ···th~ :~~fh~h~·: .. ~~~£'iri·rii~d: ~ ~i~<~~~~~1·1: :riil~~·te~~ · " . ...~ •. :'~ . ':,' . "... .. '.' ... :'" 
~ . .:..: .. : . ...... : ... : ..... : .. :,:.: .... . '.:.: .. :.. ":: ' .~,.-: .. ,:.,: ..... :-;-;:.\< . : ..... , .; .... , ".'~.:: .. , .. -: .<::'. : , '. ..:: ".:., :~ . 
... .. ( . ' ' .' • , . ', .• '.~ " ~ : ,., ~ ,' " \ .... ' • . .' .; . • • 'J . , . '~,. :i. ;: . . ' . 1 
. .' . '. . . .. ;'~ . '. . ~" " . ", '. ' . ". . ; . ,,' ' .. ' ~!' ~'~. ' " -' \ '. • , ". ' . ~' .' , '.. ,, " . - ... ' , '. . '-'-' • 
• ' " ::.,' :.:.". '.: , . :. ::~. ' • • :':.: " •• •• "', ' . ..... . .','" • • • • • •• • '. 0 , : . ' • 
. ' '. ". :> .~ ...... :.: .. :. .~... ,.".:-' . ;:" :.: , \.:~ , :< .: ·i:.>~ .. :;{:~. <:.~::·.::.: ::~.::: : ,:·:.::·.:: .. :.,' " ":;.': :';':\ .•. ; .....  : __ ',~ ....... >:.:: . :.' : .:i. ::.:,.<'!.:':. 
" ~ l ' . " .. . , ~ ! ', ' '-' '''" • ., : :: :.:. ;~.: ', . . .' ',I " . :.~~:.; 
" ::- \ ,". ,.~. , ;" '. ~ .,' : .:': ';.. , 
., . '.: " .- ,'.~ .. :.. ;-! ... : . ~... :, .. ~ . ~ .~ ., ..  :.' ~ .. :-: ":J:" ~ ': '/., ~ .:. 1 ~~.: ;". .. ' ,. 
by '- fu~th~r i;c::0o1J.ng . . 
".~ 
' .". , 
.... , . , , ~ ' . 
.' ~'. 
• .~ '. : . ,'. J ' ,' ~' ".' .. . :" 
, ". 
h, '" 
: :.: .: ' 
: " : 
,/:: , 
" , ~~:--
:~~~r<~!;'~~<:f'~)'\'.1:~I!i~rt~t!,+~~:~~f,~t;~~~,!*~,~-r.'~~E:~~":'1;!?,~P,~\"'~':1\;'!~t~':1:.'!"'!.",-v.::,~.'('~~0;,i'!f""~f'ff.,;r{;'!JJr.«;m.~<f:.'",::?Ji~~tJi' 
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II,. '~. 4. Subsequent Ga's ' Handling Modif ications 
• 
' Whe;reas ~nder .' va~uUmthe' water : vapor from the reservoir 
. ' -, 
:'l: readi~y c9,nde,n~ed at,:. tne c~,ll ' ~ite; af'ter introduction of the 
"1 " ,.:" ',,' :'-::" , hi'g~ , ,pr,essur~' '' ~e~h:a~~:' ~~~ '! '; ' ~~~~~t~' fo~at~~n fr'om , the ' vapor 
; " / . i . ', :i kh~~~' ;orov.;n. ,~~nd" ~~~tio~of~t~e~;;~~;;"~po,,, ,,~,s prac~ic;a\~\ ." ' .' 
~' .·',A":':' i '~':<:'; :' " ' n~nex~ste:nt~ : .. ,: :'.''1,'his ·, imme,d'i,atel::i :imp.lied; a ,reaUC,ti9rl' in , ~ater: vapor , ,:" ' f 
· ~ ( ·;? ·>,: , ;';":;}cf;;f;~frft?~~ •.• ai~,, ,:A~Y~,ti~' ·.; ";;d~~~~~itH·~l'\~;'f~of~i,o~ ' •. ,:'.' . 
; ' ~:>i::(,'~ "," (:',.:,'" ~;:: :tate: ' ox "giffusiC?n 'of , watel:':.v!1por ,·: ,;t;.hro~gh ' ,the ', ~ys:Cem .. " ,';1'0 corx:-~ct "', ', " :, "~'": ' 
~ ' J. ",:" ': : .,',,' 1, . ~: \,"'. '.~ ~., ': . ;~<::- '~:"~<:~ '; , :;~, : '::.~: ::,;, I· .' · -f-:.-:-~.~' , .. ~\ ,.~ .': '~ . ' ~:·'~,:.~·:~~~· ' .~~::,':':·."\'·: J ·:' : : I ·':\': '· ,~ ,: ,~ : ';1:'·j l~': · ;' <:' .",<:': ':::':." :",":., :' ,~,. r , : .. .. . . . ,.' '.:_~ , ~ ., 
,;.;',' ", :.:iy·<,: :- .. ', ',thl.s ,' probleni,:.:the";,l]as 'handlin.g,: systemwas:modl.fied, ",to :perml-t, " ' , ,' 
: ':::::~,< " : ',':, " ::::~<;:',,::,i' :a",~~~tinu~~~'i:~;',f~~~, ~ i: :~~f~a~~~:::~,~ :~,:::~~,~",':~~;~~~" ,;cip~'r".i~~~;;h,' <',~~e o' ~~'lJ. :" :~: ' " "' . .' , , ~~<:,' 
' : •• ~ " • v • ' . . . . , . , ' . ' • 
, ;::.," 1 ", .. : .:' : ...... . , •• ~ :' - • ... :;~ '~ ... -:" .. 'I_ .. - •• · ; " ,> ... ." ~.' . . " ,.-,'_. . r · ~'· \.' 
"~" " , , ',', ', " ,': ." ,, ':(see ' ~ig .... 2'.4)' ., ' : .. .. ' ;, ' ," :, ':':';, > ' ,,,' , r, ' " . ' , j":,', . .": 
• .. •.•• ':.1, . ' ' " " .1 " • , " ', " " ' " • "" .... ," .' ,r • '" • • ' ": • , , • _\ -, ~ 
:, ' .... ,) , ,,">:", :,:' ·"',', :;,:.:;:." ::'::>:"i, 'r,'::: ,':,', ."T~e : p.i~, l., i" ~.',.:;i.,' n,,:a. , , 'r,:,Y, ~~¢P~'6~': ~~~ , 'flO,W ' a" i~er' , :t:e,leas,~'~f , ' : ~"" , ~" : '~",::""~.'.J,~.",'.~:"':,,:,,i,;:, >:' , I ,." • ~ • '. - .!' • . ·t, ;~j :': 
" ::' , ,,' ", . '. : (,:,':' m~,~h.a,~~ ',~t': . 2'~OO , p~i .' :~;rcirn ' , the , ~~~ h:an~ " bottle :.i 'n,ciu~led ' pcp~~'~g~ ,'~ 
" ', ' ' : ,,' , " " , '''i'.',r."" , ' ',,:," ' ,'" , ,',"- "',' ' " " ;: , , .. ' ," , , ,.",. ", " , ; , ':'" .. I. ..... :;~~(H ':: :.J:; .. > ~ .. ~ : :'~ , t.~~~~~h,;a.' p,~es~u~~.-<re~ul~tci:r, ~, ~'~·:ic\ , ',step~~o iib(j~fJoo : ps.i' '- '~~, ' .. ,f " 
' 71; ~ . ,,' a ;:~l. ~~r ,: an~a'~;:~;i~g~al~e~~ed td r~gUla te the f~";' ~a t~ : . . .' l' 
· •... ?(: .', ,". : . r:i~w · ~~~.·co';~in;;~~: ~~JUg~ ~hew~~~~r~~~7c>~~ ; • ~ •. se~?rtd;' meteri~~ ... . ' .... ?\ 
, ,':~ 'i' .. ',':,:.<, :::.v,a.lve(" ·and :,thi:ough:' a " .',S"rniI'i:, o.':d'. ,.' hYpodermic:'needle : into the, 'c'ell', : ' ,"; , 
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J;~;:~ " ',.: ;, ~' ," . '.' ., : .. ' "," . . . :. ,', . '. " ~. . ~ .. • . " . , . , .". 1 ~, , ~'. I '. - . - . , . ... . . t 
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